Arsenic trioxide suppresses thymidylate synthase in 5-FU-resistant colorectal cancer cell line HT29 In Vitro re-sensitizing cells to 5-FU.
Identification of new agents with antitumor activity in chemoresistant tumors is urgently needed for the treatment of colorectal cancer. Arsenic trioxide (As(2)O(3)), a Food and Drug Administration (FDA) approved drug is successfully being used to treat acute promyelocytic leukemia (APL). Several clinical trials also suggest its ineffectiveness on solid tumors. We proposed that arsenic trioxide may be used as chemosensitizer, especially to 5-fluorouracil (5-FU). The effect of arsenic trioxide on cell proliferation of 5-FU-sensitive and -resistant HT29 colorectal cancer cells in vitro was tested by trypan blue dye exclusion assay, 2, 3-bis(2-methoxy-4-nitro-5-sulfophenyl)-S-[(phenylamino) carbonyl]-2H-tetrazolium hydroxide (XTT) cell proliferation assay and cell cycle analysis using flow cytometry. Gene expression was analyzed using real-time polymerase chain reaction (PCR) and Western blot methods. There was a dose-dependent increase in cell detachment and proliferation in HT29 and HT29FU cells. As a single agent, arsenic trioxide also down-regulated thymidylate synthase (TS) expression without affecting the expression of some other genes analyzed in the above cell lines. Combination of arsenic trioxide and 5-FU increased cytotoxicity. In vitro data show that as a single agent, arsenic trioxide down-regulated TS expression in HT29 cells. Addition of 5-FU to these sensitized cells increased cytotoxicity. These findings open up a possibility to use arsenic trioxide as a chemosensitizer in combination therapy.